Modulation of ethanol-induced inhibition of N-methyl-D-aspartate-stimulated neurotransmitter release by glycine.
N-methyl-D-aspartate (NMDA) stimulated a concentration dependent release of tritiated norepinephrine from cortical slices and tritiated and endogenous dopamine from striatal slices prepared from adult rat brain. Release of both neurotransmitters was abolished by tetrodotoxin, magnesium, and the NMDA specific antagonist, 2-amino-5-phosphonopentanoic acid (AP-5). Ethanol (60-200 mM) significantly decreased the release of [3H]-norepinephrine from cortical slices evoked by NMDA in a concentration-dependent manner (32-52%) without altering basal release. Similarly, ethanol (25-200 mM) markedly inhibited the NMDA stimulated release of tritiated and endogenous dopamine without affecting basal release. Glycine, in low micromolar concentrations reversed the inhibition of NMDA stimulated neurotransmitter release from cortical and striatal slices and in striatal slices shifted ethanol's inhibitory dose response curve to the right. These data suggest that alcohol may produce some of its effects in the brain by inhibiting the glutamate stimulated release of catecholamine neurotransmitters. These data also suggest that this inhibition may be mediated by altering or interfering with the glycine modulatory site on the NMDA receptor complex.